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© Disc array storage system. 

© Array disc memory equipment, for use with a 
computer, including disc drive modules for storing 
divided data portions. The equipment has means for 
confirming whether identification information read 
from disc drive modules installed in the equipment 
coincides with reference identification information 
read from disc drive modules previously installed in 
corresponding positions in the equipment, every 
time the. disc drive modules are replaced, increased 
or decreased, and produces either an alarm signal 
for stopping the computer sending data write or read 
commands to the array disc memory equipment or a 
data path instruction for allowing the divided data to 
be correctly written or read from the disc drive 
modules when the read identification information 
does not coincide with the reference identification 
information. 
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The present invention relates to array disc 
memory equipment. As computer processing 
speeds have increased, data transfer speeds and 
data capacities of computer auxiliary memory 
equipment have also increased. Array disc memory 
equipment, hereinafter referred to as "array disc 
equipment", is one kind of auxiliary memory equip- 
ment which has been developed for writing and 
reading a large amount of data at high speed. 

Array disc equipment consists of a plurality of 
disc drive modules and a control unit for controlling 
the modules. When the array disc equipment is 
commanded by higher ranking equipment of a 
computer, for example a channel, to perform data 
writing or data reading, the control unit divides data 
sent from the channel into a plurality of divided 
data portions each of a proper length. Then the 
control unit controls the disc drive modules so that 
the divided data portions are simultaneously read 
into the disc drive modules in parallel. When the 
array disc equipment is commanded by the chan- 
nel to read data, the control unit controls the disc 
drive modules so that the divided data portions 
stored in the disc drive modules are simultaneously 
read out therefrom in parallel and are combined 
into the data to be sent to the channel. 

As will be understood from the above, the 
division of data into divided data portions and the 
writing of the divided data portions into the disc 
drive modules in parallel, and the reading of the 
divided data portions from the disc drive modules 
in parallel and combining them into data, are sig- 
nificant features of array disc equipment. With the 
development of auxiliary memory equipment to 
provide array disc equipment having such features, 
the speed of data writing and reading becomes 
very high. 

Fig. 1 is a schematic block diagram of an array 
disc equipment of the related art. In Fig. 1, a box 
having reference sign 1 indicates a control unit 
(CONT UNIT), and boxes having reference signs 
2A to 2D and 3A to 3D indicate disc drive modules 
(DRIVEs). In consideration of logical addresses 
used for dividing received data into divided data 
portions, DRIVEs are grouped into a plurality of 
logical devices (LDs). Actually, there are many 
DRIVEs in the array disc equipment; in this exam- 
ple, however, eight DRIVEs 2A to 2D and 3A to 3D 
are shown and four DRIVEs, 2A to 2D and 3A to 
3D respectively, are grouped in each of LDs 2 and 
3 respectively in Fig. 1. Not depicted in Fig. 1, 
each DRIVE includes a memory disc, a drive con- 
trol circuit for controlling a drive of the memory 
disc and a head, and other components such as a 
head mechanically touching the surface of the 
memory disc. As shown in Fig. 1, CONT UNIT 1 
consists of a channel interface circuit (CIC) 5 
placed at a signal entrance and exit of the array 
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disc equipment and connected to a channel, an 
array control circuit (ACC) 6 connected to CIC 5, 
four device control circuits (DCCs) 7A to 7D placed 
between ACC 6 and LDs 2, 3, — , and a processor 

5 (PROC) 4 connected to CIC 5, ACC 6 and DCCs 
7A to 7D. The number of DCCs depends on the 
number of DRIVEs in each LD. 

When the array disc equipment receives a 
command from the channel to write data into the 

w array disc equipment, the command is fed to 
PROC 4 through CIC 5 and PROC 4 allows the 
channel to send the data to ACC 6 through CIC 5 
and instructs ACC 6 to write the data into DRIVEs 
2A to 2D and 3A to 3D. when ACC 6 receives such 

15 instruction from PROC 4 and the data through CIC 
5 and if the data consists of 8 bytes, ACC 6 divides 
the data into 4 divided data portions, dividing every 
2 bytes from the beginning of the 8 byte data. If 
the logical address of the data is designated to LD 

20 2 in the command from the channel, the command 
is instructed to ACC 6 from PROC 4, then ACC 6 
controls DCCs 7A to 7D so that DCCs 7A to 7D 
access DRIVEs 2A to 2D in LD 2 for storing the 
divided data portions therein in parallel. As a result, 

25 DCC 7A controls DRIVE 2A so as to position the 
head on a designated cylinder on a designated 
track of the memory disc and write the first 2 byte 
divided data portion into a designated sector of the 
designated cylinder. Similarly to DCC 7A, the other 

30 DCCs 7B, 7C and 7D simultaneously write the 
second, third and fourth 2 byte divided data por- 
tions into designated sectors of the memory discs 
of DRIVEs 2B, 2C and 2D respectively in parallel. 
When the array disc equipment receives a 

35 command from the channel to read data stored in 
LD 2, the command is fed to PROC 4 through CIC 
5 and PROC 4 instructs ACC 6 so that ACC 6 
controls DCCs 7A to 7D so as to read the divided 
data portions from DRIVEs 2A to 2D in LD 2 

40 respectively. That is, DCCs 7A to 7D control 
DRIVEs 2A to 2D in LD 2 so as to position the 
heads on designated sectors of designated cyl- 
inders on designated tracks of DRIVEs respectively 
and read the 2 byte divided data portions from 

45 DRIVEs 2A to 2D in parallel. The 2 byte divided 
data portions read from DRIVES 2A to 2D are 
combined to form 8 byte data in ACC 6 and the 8 
byte data is sent to the channel through CIC 5. 
Writing and reading steps similar to those de- 

50 scribed above are performed in relation to DRIVEs 
3A to 3D when the array disc equipment receives 
write and read commands relating to LD 3. 

In previously proposed array disc equipment, 
generally, DRIVEs are connected to respective 

55 DCCs through connection cables, and the connec- 
tion cables must be disconnected and connected 
when DRIVEs are required to be replaced or ex- 
panded. Therefore, when the connection cables are 
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reconnected after some DRIVES are replaced or 
reinstalled, a mistake may be made in cable con- 
nection. If a mistake is made, there occurs a prob- 
lem in that the set positions of the DRIVEs are 
confused, so that wrong divided data portions are 
written into or read from DRIVEs, resulting in the 
production of confused data. Furthermore, if such 
trouble occurs in a computer, a great deal of time 
and effort may be wasted in determining the nature 
of the misconnection of the DRIVES. 

For instance, if some of DRIVEs 2A to 2D are 
mistaken in their connections with DCCs 7A to 7D, 
due to the replacement of some DRIVEs, it be- 
comes impossible to correctly read out data stored 
in the array disc equipment, which is fatal for 
computer operations and it requires a great deal of 
effort to determine where the wrong connections 
are. 

An embodiment of the present invention can 
provide array disc equipment for preventing confu- 
sion from occurring in data storing and reading 
when disc drive modules (DRIVEs) are replaced, 
increased or decreased. 

An embodiment of the present invention can 
provide for mitigation of the difficulties involved in 
determining- which DRIVE has a wrong cable con- 
nection and can afford time savings in relation to 
the correction of the wrong cable connection, when 
DRIVEs are replaced, increased or decreased. 

An embodiment of the present invention can 
provide for increased operation reliability of the 
array disc equipment and of a computer including 
the array disc equipment. 

In accordance with an embodiment of the 
present invention, identification information is pro- 
vided in respect of each DRIVE, a memory is 
provided for effecting a comparison operation in 
relation to the identification information every time 
power for DRIVEs is turned on. 

When DRIVEs having good quality are initially 
installed correctly in the array disc equipment, 
identification information is read and stored in the 
memory as reference identification information. 
Thereafter when, for example, one of the DRIVEs is 
replaced by another good DRIVE, the power for the 
DRIVE is turned off and the replacement is per- 
formed. When the replacement is over, the power 
is turned on. In this case, there is possibility that a 
wrong cable connection has occurred. The same 
possibility arises when the number of DRIVEs is 
increased or decreased. When such replacement is 
performed, the operator is usually able to set a 
replacement message correctly in a logical table of 
the memory, without making any mistake because 
of a supervisory system provided in the array disc 
equipment or the computer. Thereafter, the iden- 
tification information of the newly installed DRIVE is 
read and stored in the memory as the reference 
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identification information instead of the replacement 
message. Therefore, confirmation of whether or not 
DRIVEs are correctly installed with correct cable 
connections can be performed by the above com- 
5 parison operation. 

Many cases of disconnecting and connecting 
the cables are to be considered, but the power of 
the DRIVEs is always turned off when the connec- 
tion cables are disconnected and connected. Thus, 
w so long as the comparison operation confirmation 
is performed every time the power of DRIVEs is 
turned on, this is sufficient to ensure correct con- 
nection. 

In accordance with a first embodiment of the 
75 present invention, when a mismatch result is pro- 
duced by the comparison operation, an alarm sig- 
nal is produced for stopping the computer sending 
data write or read commands to the array disc 
equipment, so that data confusion can be pre- 
20 vented from occurring. 

In accordance with a second embodiment of 
the present invention, when a mismatch result is 
produced, the problem of data confusion can be 
prevented from occurring without stopping the 
25 computer sending data write or read commands, 
by providing data path instructions so that the 
identification information from actually installed 
DRIVEs is stored to the correct logical ' position of 
the memory. This is equivalent to amending 
30 (correcting) the cable connection. 

Embodiments of the present invention can pro- 
vide for confirming or conforming logical address 
positions for disc drive modules installed in array 
disc memory equipment and more particularly can 
35 provide array disc memory equipment capable of 
confirming or conforming logical address positions 
for disc drive units therein when the disconnection 
and/or connection of cables attached to the disc 
drive modules is performed due to the replacement 
40 or the expansion of the disc drive modules. 

Reference is made by way of example, to the 
accompanying drawings, in which:- 

Fig. 1 is a schematic block diagram of pre- 
viously proposed array disc equipment; 
45 Fig. 2 is a schematic block diagram of array 
disc equipment in accordance with a first em- 
bodiment of the present invention; 
Fig. 3 gives a representation of a logical table, 
for assistance in explaining a confirming function 
so of array disc equipment embodying the present 
invention; 

Fig. 4 is a flow chart for assistance in explaining 
steps for setting MF Nos. of DRIVEs having 
good quality, initially installed in array disc 
55 equipment embodying the present invention; 

Fig. 5 is a flow chart for explaining steps for 
writing MF Nos. of newly replaced DRIVEs in 
the table and confirming whether cables are 
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correctly connected in array disc equipment em- 
bodying the present invention; 
Fig. 6 gives a representation of an example of a 
logical table, when DRIVEs are correctly in- 
stalled in their logical positions respectively with 
correct cable connections in case of initial in- 
stallation; 

Fig. 7 gives a representation of another example 
of a logical table, when a DRIVE is replaced by 
another but installed correctly with correct cable 
connection; 

Fig. 8 gives a representation of still another 
example of the logical table, when drives are 
installed incorrectly with wrong cable connec- 
tion; and 

Fig. 9 is a schematic block diagram of a data 
path setting circuit in array disc equipment ac- 
cording to a second embodiment of the present 
invention. 

Array disc equipment in accordance with a first 
embodiment of the present invention is shown in 
Fig. 2. In Fig. 2 the same reference signs as are 
used in Fig. 1 designate the same or similar units 
or circuits as in Fig. 1. In Fig. 2, CONT UNIT 11 is 
functionally the same as CONT UNIT 1 in Fig. 1 
except that CONT UNIT 11 has a non-volatile 
memory (MEM) 8, being a random access memory 
(RAM), for storing identification information relating 
to DRIVEs to be correctly installed in the array disc 
equipment, and PROC 41 is provided by modifying 
PROC 4 in Fig. 1 so as to operate with MEM 8. 

As the identification information, manufacturing 
numbers (MF Nos.) of DRIVEs can be used. A MF 
No. is usually memorised in a designated area on a 
memory disc, located, for example, on the last 
track of the last cylinder of the memory disc and 
not normally accessible for users. In the following 
description of embodiments of the present inven- 
tion, by way of example, MF Nos. will be referred 
to as the identification information, and MF Nos., 
stored in MEM 8, of DRIVEs correctly installed and 
normally operating in the array disc equipment will 
be called "reference MF Nos." hereinafter. 

The reference MF Nos. are used by PROC 41 
for judging whether DRIVEs installed or reconnec- 
ted in the array disc equipment as a result of 
replacement or expansion are correctly connected 
by the connection cables in the array disc equip- 
ment, by comparing MF Nos. read from the in- 
stalled DRIVEs with the reference MF Nos. In MEM 
8, the state of the installed DRIVEs and the result 
of comparison are also stored, forming a kind of 
correspondence table. The correspondence table is 
represented as TABLE 100 in Fig. 2 and an exam- 
ple of TABLE 100 is shown in Fig. 3. 

In TABLE 100 in Fig. 3, the reference MF Nos., 
remarks on the states of the cable connections, the 
results of comparison between MF Nos. read from 



the installed DRIVEs and the reference MF Nos., 
and on problems or troubles in the installed 
DRIVEs (if such occur), are tabulated in accor- 
dance with the logical addresses of DRIVEs to be 

5 installed in the array disc equipment. In TABLE 
100, the numbers 001, 002, — in the column for 
"MF Nos." are examples of reference MF Nos., a 
flag "1" in the column for CONNEC. represents a 
good connection, a flag "1 " in the column for 

w MISMATCH indicates that an MF No. read from an 
installed drive does not coincide with the reference 
MF No. of the drive to be installed and a flag "1 " in 
the column for TROUBLES represents that the 
corresponding DRIVE has some problem. In the 

15 column for LOGICAL ADDRESSES in TABLE 100, 
blank rows are provided for future expansion of the 
number of DRIVEs. Increase or decrease in the 
number of DRiVEs is usually performed for each 
LD respectively. 

20 Regarding TABLE 100, there is a rule that a 

reference MF No. is never changed unless an 
operator of the computer changes the reference 
MF No. with a message which indicates the re- 
placement or the new installation of a DRIVE by 

25 operating a control keyboard, not depicted in Fig. 
3, provided for the computer or the array disc 
equipment. The change of a reference MF No. by 
the operator will be detailed later. 

When array disc equipment of good quality is 

30 equipped in a computer initially in the factory, the 
reference MF Nos. must initially be stored in MEM 
8. This is performed in accordance with the first 
flow chart shown in Fig. 4, as follows: 

(1) after the array disc equipment is equipped in 
35 the computer, the power of the array disc equip- 
ment is turned on locally or in accordance with a 
command from the channel, which is represent- 
ed as "POWER ON" in Fig. 4; 

(2) when the power of the array disc equipment 
40 is turned on, the channel asks PROC 41 whether 

TABLE 100 has a flag indicating that the TABLE 
100 is ready to be used by filling the TABLE 
100 with the reference MF Nos., which is in- 
dicated by STEP 1-1, "TABLE 100 READY?"; 

45 (3) the TABLE 100 has not been accessed yet 
from the channel because the array disc equip- 
ment has, as yet, been only initially equipped or 
installed, so that PROC 41 answers back "NO" 
to the channel as shown at STEP 1-1 (what 

so happens in the case of a "YES" answerback in 
STEP 1-1 is explained below). Then the channel 
sends a command to PROC 41 so as to place 
TABLE 100 in a state ready to be used, and 
thus PROC 41 instructs ACC 6 to read the MF 

55 Nos. of DRIVEs in the array disc equipment 
through DCCs 7A to 7D, as indicated by STEP 
1-2, "READ MF Nos."; 

(4) the MF Nos. read from DRIVEs are sent to 
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PROC 41 so as to be stored in MEM 8 as the 
reference MF Nos., bringing TABLE 100 in the 
state ready to be used, which is indicated by 
STEP 1-3, "BRING TABLE 100 INTO READY 
STATE"; and 

(5) when TABLE 100 achieves the ready state in 
STEP 1-3, the channel sends a command to 
PROC 41 to write or read data into or from the 
DRIVEs and then data writing or reading is per- 
formed as explained with reference to Fig. 1, 
which is indicated by STEP 1-4, "ACCEPT 
COMMAND FROM CHANNEL". 
When writing or reading operations are per- 
formed in relation to array disc equipment, how- 
ever, hardware troubles cannot be prevented from 
occurring in DRIVEs. When trouble occurs in the 
DRIVEs, the trouble is usually backed up by other 
auxiliary DRIVEs in LD. However, if the troubles 
increase beyond a predetermined threshold, PROC 
41 senses this and produces an alarm signal, stor- 
ing a trouble flag "1" in TABLE 100, as shown in 
Fig. 3. The alarm signal is also sent to the operator 
to inform the operator which DRIVE is faulty. When 
the operator finds the faulty DRIVE, he turns the 
local power to the faulty DRIVE off, or turns off the 
power of the array disc equipment, and replaces 
the faulty DRIVE with a new good DRIVE. Then, 
the operator amends TABLE 100, by operating a 
control keyboard, so as to put a replacement mes- 
sage in TABLE 100, instead of the reference MF 
No. of the faulty DRIVE. As a result of the amend- 
ment of TABLE 100 by the operator thus, the 
trouble flag in TABLE 100 disappears by operation 
of PROC 41. When a DRIVE is replaced thus, 
TABLE 100 is renewed by putting a new MF No., 
the MF No. of the replacement DRIVE, in the 
column having the replacement message and it is 
confirmed whether the replacement DRIVE is cor- 
rectly installed. The steps of putting the new MF 
No. of the replacement DRIVE IN TABLE 100 and 
confirming whether the replacement DRIVE is in- 
stalled are carried out in accordance with the sec- 
ond flow chart shown in Fig. 5, as follows: 

(1) the local power of the replacement DRIVE, or 
the power of the array disc equipment, is turned 
on after the DRIVE replacement and amendment 
of TABLE 100 so as to put the replacement 
message in the relevant column instead of the 
reference MF No. of the faulty DRIVE, as repre- 
sented by "POWER ON" in Fig. 5;. 

(2) then the channel commands PROC 41 to ask 
whether TABLE 100 is ready, as indicated by 
STEP 2-1, representing "TABLE 100 READY?"; 

(3) the TABLE 100 has been in the ready state 
in this case, so the PROC 41 answers back to 
the channel "YES" as shown in STEP 2-1 
(following the branch represented by symbol 
"A" in this case. The result of a "NO" answer- 
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back in STEP 2-1 has been explained in Fig. 4: 
this branch is indicated by symbol "B"), then 
the channel asks PROC 41 whether TABLE 100 
has any message on the column for the refer.- 
5 ence MF Nos., as indicated by STEP 2-2, "ANY 
MESSAGE IN TABLE 100?"; 

(4) since there is a replacement message in 
MEM 100, PROC 41 answers back to the chan- 
nel "YES" as shown in STEP 2-2, and then the 

io channel commands PROC '41 to put the MF No. 
of the replacement DRIVE in the column having 
the replacement message, and PROC 41 reads 
the MF No. of the replacement DRIVE and 
stores it in the column in place of the replace- 

T5 ment message, as indicated by STEP 2-3, "PUT 
MF No. OF INSTALLED DRIVE INSTEAD OF 
MESSAGE"; 

(5) after so storing the MF No. of the replace- 
ment DRIVE, PROC 41 instructs DCCs to read 

20 MF Nos. of all DRIVEs installed in the array disc 
equipment, as indicated by STEP 2-4. "READ 
MF Nos. OF ALL DRIVES"; 

(6) then PROC 41 compares the read MF Nos. 
with MF Nos. which are now the reference MF 

25 Nos., stored in MEM 8 (TABLE 100), as in- 
dicated by STEP 2-5, "COMPARE MF Nos."; 

(7) after performing the comparison in STEP 2- 
4, if the MF Nos. read from the installed DRIVE 
coincide with those stored in MEM 8 as shown 

30 by "YES" in STEP 2-5, PROC 41 accepts a 
command from the channel so as to perform 
data write or read, as indicated by STEP 2-6, 
"ACCEPT COMMAND FROM CHANNEL"; and 

(8) if the MF Nos. read from the installed 
35 DRIVEs do not coincide with those stored in 

MEM 8, PROC 41 sends an alarm signal to the 
channel so that a command for performing data 
writing or reading is not sent to the array disc 
equipment any more, as indicated by STEP 2-7, 
40 representing "SEND ALARM TO CHANNEL". 

As seen in the second flow chart, the operator 
performs two operations, in either of which it ap- 
pears to be easy to make a mistake; one is DRIVE 
replacement, involving disconnecting and connect- - 
45 ing cables, and the other is operating the control 
keyboard. However, mistakes are not made in the 
latter operation, because the array disc equipment 
or the computer provides a supervisory system by 
which a wrong operation in the control keyboard 
so can never occur. However, the former operation is 
subject to the possibility of mistakes being made. 
In particular, wrong cable connections may be 
made during DRIVE replacement. However, this 
kind of mistake can be discovered in STEP 2-5. 
55 This is because, if a mistake is made in cable 
, connection, MF Nos. read from replacement 
DRIVEs do not coincide with the reference MF 
Nos. stored in MEM 8. 
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In the case of increasing or decreasing the 
number of DRIVES, it is not possible to make 
mistakes in cable connection. This is because an 
increase or decrease in the number of DRtVEs is 
performed in relation to every LD, not every 
DRIVE. However, since LDs are usually moved 
here and there in the setting field of the computer 
for increasing or decreasing DRIVES, it is possible 
in this way to make mistakes in cable connection. 
Therefore, whether the DRIVEs are all correctly 
installed must be confirmed after the DRIVE in- 
crease or decrease is completed. 

When DRIVEs are increased, the operator 
amends TABLE 100 by operating the control key- 
board so as to put increase messages in blank 
locations in the MF Nos. column, providing in- 
formation as to where the DRIVEs are to be in- 
stalled as a result of the increase, after the in- 
crease of DRIVEs is over. When DRIVEs are de- 
creased, the operator amends TABLE 100 by op- 
erating the control keyboard so as to put decrease 
messages in the MF Nos. column in correspon- 
dence to the removed DRIVEs, instead of MF Nos., 
after the DRIVEs to be decreased are removed 
from the array disc equipment. 

After amending TABLE 100, the step of con- 
firming whether the increase or decrease of 
DRIVEs is correctly performed (in other words, 
whether the cable connection for the increase or 
decrease of DRIVEs is correctly performed) is car- 
ried out in accordance with the same flow chart as 
in Fig. 5 

In the above cases of replacing, increasing or 
decreasing DRIVEs, it is possible that an answer 
"NO" is output from, for example, STEP 2-2 if the 
operator forgets to amend TABLE 100. However, 
though the operator can make such a mistake in 
operating the control keyboard, in other words, 
though "NO" is output from STEP 2-2, this mistake 
can be detected in STEP 2-5 with the result that an 
alarm signal is output at STEP 2-7, producing no 
problem. 

According to the first embodiment of the 
present invention, if a mistake is made in cable 
connection when DRIVEs are replaced, increased 
or decreased, PROC 41 only sends an alarm signal 
to the channel so as to stop the channel sending 
further commands for data writing or reading to 
PROC 41. Therefore, when wrong cable connection 
occurs, the operator must determine where the 
wrong cable connection exists and put the cable 
connection right. However, if a wrong cable con- 
nection can be made usable by the array disc 
equipment itself, instead of requiring action by the 
operator, the operator becomes free from the trou- 
ble of changing the cable connection and time 
spent for that can be saved. This improvement is 
provided in the second embodiment of the present 
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invention. 

Before explaining the second embodiment in 
detail, TABLE 100 will be discussed further, with 
reference to Figs. 6 to 8 and, in particular, the case 

5 of the wrong cable connection will be explained in 
reference to Fig. 8. A concrete explanation of the 
second embodiment will be made by referring to 
the schematic block diagram shown in Fig. 9. 

In Figs. 6 to 8, the same reference signs as are 

10 used in Fig. 3 designate the same logical ad- 
dresses, MF Nos. or flags "1 " as in Fig. 3, except 
that" DRIVE" is partially abbreviated to "D". In Fig. 
9, the same reference signs as are used in Fig. 2 
designate the same, or similar, units or circuits as 

75 in Fig. 2 except that CONT UNIT 12, PROC 42 and 
ACC 61 are functionally the same as CONT UNIT 
1 1 , PROC 41 and ACC 6 respectively but modified 
in . accordance with the second embodiment. Fur- 
thermore, in Fig. 9, a data dividing and integrating 

20 circuit (DATA DIV/INT) 611 is as previously pro- 
vided in ACC 6 in Fig. 1 or 2, but a data path 
setting circuit (DPS) 612 is a new circuit provided 
for the second embodiment. 

Fig. 6 shows an example of TABLE 100 in- 

25 dicating no wrong cable connections and no trou- 
bles. However, another column "READ MF Nos." 
has been attached to TABLE 100 for the sake of 
explanation. The column "READ MF Nos." is for 
the read MF Nos. for DRIVEs installed in the array 

30 disc equipment. 

Fig. 7 shows an example of a case when a 
DRIVE at the logical address of the second DRIVE 
in LD 3 (2nd D. (LD3)) is replaced by performing a 
correct cable connection. 

35 When mistakes are made in the cable connec- 

tions 2nd D. (LD3) and 3rd D. (LD3) so that those 
DRIVEs are connected so as to be opposite to 
each other, (e.g. cross-connected), two MISMATCH 
flags "1"s appear in respective columns as shown 

40 in Fig. 8. The mismatch will be clear from a com- 
parison of the columns for REFERENCE MF Nos. 
and READ MF Nos. in Fig. 8. When such wrong 
cable connection occurs, an alarm signal is output 
to the channel from PROC 41 in the first embodi- 
es ment. However, in the second embodiment, PROC 
42 confirms that the installed DRIVEs all belong to 
the same LD 3 after the replacement is over, as 
shown by flags "1 "s in the column labelled 
"BELONGED TO THE SAME LD?" in Fig. 8 and 

so determines how the data paths should be changed 
for connecting the installed DRIVEs correctly, by 
comparing MF Nos. in columns REFERENCE MF 
Nos. and READ MF Nos. Then PROC 42 instructs 
ACC 61 so as to set the connections correctly by 

55 switching the routes between ACCs 7A to 7D and 
DATA DIV/INT 611 in DPS 612 in accordance with 
the determination of the data path. 

In Fig. 8, additional columns such as READ MF 
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Nos., BELONG TO THE SAME LD? and DATA 
PATH TO BE CONNECTED TO are provided in 
TABLE 100. However, they can alternatively be 
stored in PROC 42. 

Fig. 9 is a schematic block diagram, focused 
on ACC 61, for assistance in explaining the second 
embodiment. In Fig. 9, the same reference signs as 
in Fig. 2 designate the same, or similar, units or 
circuits as in Fig. 2. Compared with ACC 6 pre- 
viously used (e.g. in the first embodiment), in ACC 
61, the data path setting circuit (DPS) 612 is added 
to the previous data dividing and integrating circuit 
(DATA DIV/INT) 611. The DPS 612 includes mul- 
tiplexers (MPXs) M-1, M-2, M-3, and M-4, of the 
same number (four) as the DRIVEs in each LD, 
input switching circuits (input SWs) SW-1, SW-2, 
SW-3 and SW-4 placed at the inputs of the MPXs 
and output switching circuits (output SWs) SW-5, 
SW-6, SW-7 and SW-8 placed at the outputs of 
MPXs, respectively. 

The MPXs M-1 to M-4 are for setting the paths 
of the divided data portions produced from DATA 
DIV/INT 611 to DCCs respectively when the di- 
vided data portions are written to the DRIVEs and 
for setting the paths of the divided data portions 
produced from :the DCCs 7A to 7D to DATA 
DIV/INT 611 respectively when the divided data 
portions stored in DRIVEs are integrated at DATA 
DIV/INT 611. The paths are set in MPXs M-1 to M- 
4 by an instruction given from PROC 42. The 
instruction is produced in accordance with "DATA 
PATH TO BE CONNECTED TO" explained with 
reference to Fig. 8 and stored in a register (REG). 
The REG consists of divided registers R-1 , R-2, R- 
3 and R-4 for storing instructions to M-1, M-2, M-3 
and M-4 respectively and coders (COD) or decod- 
ers (DEC) attached to the divided registers respec- 
tively. When the MISMATCHED flags appear in 
TABLE 100 as shown in Fig. 8, PROC 42 sends 
the instructions to R-2 and R-3 corresponding to 
the DRIVEs having the wrong cable connection. 
The instructions sent to R-2 and R-3 are coded by 
coders COD (or decoders DEC) attached to R-2 
and R-3 and sent to MPXs M-2 and M-3, for 
changing the data paths between DCC 7B and 
DATA DIV/INT 611 and between DCC 7C and 
DATA DIV/INT 611. 

In Fig. 9, the data routes are set as follows: the 
input routes (INs) to MPXs M-1 to M-4 are 
switched by input SWs SW-1 to SW-4 so that the 
outputs from DATA DIV/INT 611 are fed to MPXs 
M-1 to M-4, and the output routes (OUTs) from 
MPXs M-1 to M-4 are switched by output SWs 
SW-5 to SW-8 so that inputs to DCCs 7A to 7D are 
output from the MPXs M-1 to M-4 respectively, by 
a write instruction (W) from PROC 42; and the 
input routes (INs) to MPXs M-1 to M-4 are 
switched by input SWs SW-1 to SW-4 so that the 



outputs from DCCs 7A to 7D are fed to MPXs M-1 
to M-4, and the output routes (OUTs) from MPXs 
M-1 to M-4 are switched by output SWs SW-5 to 
SW-8 so that inputs to DATA DIV/INT 611 are 

5 output from the MPXs M-1 to M-4 respectively, by 
a read instruction (R) from PROC 42. 

An embodiment of the present invention pro- 
vides array disc memory equipment equipped with 
a computer and including disc drive modules for 

w storing divided data portions. The equipment has 
means for confirming whether identification infor- 
mation read from disc drive modules installed in 
the equipment coincides with reference identifica- 
tion information read from disc drive modules pre- 

75 viously installed in corresponding positions in the 
equipment, every time the disc drive modules are 
replaced, increased or decreased, and produces 
either an alarm signal for stopping the computer 
sending data write or read commands to the array 

20 disc memory equipment or a data path instruction 
for allowing the divided data to be correctly written 
or read from the disc drive modules when the read 
identification information does not coincide with the 
reference identification information. 

25 

Claims 

1. Array disc memory equipment, for use with a 
computer, for storing data sent from the com- 

30 puter by dividing the data into a plurality of 

divided data portions for storage in parallel, 
and for reading data and sending the read data 
to the computer by reading stored divided data 
portions and combining them into the read 

35 data, said array disc memory equipment com- 

prising: 

a plurality of disc drive modules, for stor- 
ing divided data portions, each module com- 
prising a memory disc on which identification 

40 information, identifying the disc drive module, 

is memorized; 

read and memory means, for storing, in 
designated logical addresses of said read and 
memory means, first identification information 

45 relating to said disc drive modules previously 

installed in designated positions of the array 
disc memory equipment, and operable to read 
second identification information on said disc 
drive modules installed in the designated posi- 

50 tions; and 

comparison means operable to compare 
the second identification information with the 
first identification information, in accordance 
with the designated logical addresses. 

55 

2. Array disc memory equipment according to 
claim 1, wherein the first identification informa- 
tion is identification information on said disc 
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drive modules initially installed in the desig- 
nated positions when the disc drive modules 
are initialized. 

Array disc memory equipment according to 5 
claims 1 or 2, wherein the second identification 
information read by said read ■ and memory 
means is obtained when power supply to the 
disc drive modules installed in the designated 
positions for obtaining the second identification to 
information is turned on. 

Array disc memory equipment according to 
claims 1, 2 or 3, further comprising: 

means for outputting alarm information to a 75 
computer with which the equipment is em- 
ployed, for stopping the computer sending 

(i) a data write command to the array disc 
memory equipment, when the array disc 
memory equipment operates under control 20 
of such data write commands sent from the 
computer; and 

(ii) a data read command to the array disc 
memory equipment, when the array disc 
memory equipment operates under control 25 
of such data read commands sent from the 
computer, 

when said comparison means outputs a 
comparison result which indicates that the sec- 
ond identification information does not coincide 30 
with the first identification information; and 

means for allowing the computer to send 

(i) a data write command to the array disc 
memory equipment, when the array disc 
memory equipment operates under the con- 35 
trol of such data write commands sent from 

the computer; and 

(ii) a data read command to the array disc 
memory equipment, when the array disc 
memory equipment operates under the con- 40 
trol of such data read commands sent from 

the computer, 
when said comparison means output a 
comparison result which indicates that the sec- 
ond identification information coincides with 45 
the first identification information. 

Array disc memory equipment according to 
any preceding claim, further comprising: 

confirmation means for confirming, after 50 
performance of the comparison by said com- 
parison means, whether the disc drive modules 
installed in the designated positions, producing 
second identification information, belong to the 
same group and have second identification in- 55 
formation the same as first identification in- 
formation; ■ 

data division and integration means for 



(i) dividing data, sent from a computer with 
which the equipment is employed to the 
array disc memory equipment, into divided 
data portions to be stored in the disc drive 
modules, when the array disc memory 
equipment operates under control of a data 
write command sent from the computer, 
and 

(ii) integrating divided data portions read 
from the disc drive modules into data to be 
sent to the computer, when the array disc 
memory equipment operates under control 
of a data read command sent from the 
computer; and 

data path production means for producing 
a data path instruction for instructing paths to 
be followed by the. divided data portions sent 
between said data division and integration 
means and the disc drive modules, so that 
(a) divided data portions expected to be 
input to disc drive modules having first 
identification information are input to in- 
stalled disc drive modules having the same 
second identification information as the first 
identification information, respectively, when 
the array disc memory equipment operates 
in response to a write command; and 
<b) divided data portions expected to be 
output from disc drive modules having first 
identification information are output from in- 
stalled disc drive modules having the same 
second identification information as the first 
identification information, respectively, when 
the array disc memory equipment operates 
in response to a read command. 

6. Array disc memory equipment according to 
claim 5, further comprising data path setting 
means provided " between said data division 
and integration means and the disc drive mod- 
ules, for setting the data path in accordance 
with a data path instruction produced by said 
data path production means, said data path 
setting means comprising: 

multiplexers equal in number to the disc 
drive modules, for providing data paths in ac- 
" cordance with the data path instruction; and 

switching means for switching so that 

(A) divided data portions output from said 
data division and integration means are sent 
to said multiplexers and divided data por- 
tions output from said multiplexers are sent 
to the disc modules, respectively, when the 
array disc memory equipment operates in 
response to a data write command , and 

(B) divided data portions stored in the disc 
drive modules are sent to said multiplexers 
and the divided data output from said mul- 
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tiplexers are sent to said data division and 
integration means, respectively, when the 
array disc memory equipment operates in 
response to a data read command. 
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